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BASIC- ABSTRACT: 

NOVELTY - A meta llic m aterial is adhered on a substrate (10) by 
electrof ormirig~, ' 

and then shaping die is formed by removing a resist material- on 
substrate . An 

actuat or plate which has b arrier plate and groove , i.s — .mol ded by 
pTSttrrriga 

piezoele ctric materi al into a shaping die.. Then, ■ polarization of 

bar?ler^p late ' ■ " r ' ~" 

is perform ed, to form. , an electrode on actuator p late. DETAILED 
DESCRIPTION - 

Synchrotrons radiation (15) is irradiated to a resist material (12) 
formed on a 
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substrate (10) , through a mask (13) , and exposed or non-exposed 
portion of 

resist material is developed and removed. 
USE - For inkjet head manufacture. 

ADVANTAGE - The groove and barrier plate can be processed accurately, 
hence 

inkjet head which injects ink satisfactorily can be obtained. As the 
groove of 

suitable shape is molded freely, efficient injection can be 
materialized. 

DESCRIPTION OF DRAWING (S) - The figure explains manufacturing process 
of 

actuator plate. (10) Substrate; (12) Resist material; (13) Mask; 
(15) 

Synchrotrons radiation . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of an ink jet head of injecting 

an ink droplet and performing record actuation. 

[0002] 

[Description of the Prior Art] Conventionally, in the ink jet head, it has two or more slots separated by 
two or more septa and these septa made from piezoelectric material, said septum is equipped with an 
electrode, and what is made to transform said septum by impression of the electrical potential difference 
to this electrode, and injects Mizouchi's ink is known. 

[0003] The thing of this structure is carrying out cutting of two or more slots with a diamond cutter etc., 
and manufacturing is common to the plate of piezoelectric material. Moreover, carrying out injection 
molding of what mixed piezoelectric material and a resin ingredient like a publication using metal mold 
to JP,4-275154,A is also proposed by this applicant. 
[0004] 

[Problem(s) to be Solved by the Invention] In this kind of structure, by the approach for sufficient depth 
to be required and carry out cutting of the former to the width of face of a slot, in order for a septum to 
fully deform, the load of cutting is large and the yield in processing is bad. Moreover, although reference 
is not made about the processing approach of metal mold by the approach to carry out injection molding 
of the latter, the yield is bad too in die usual cutting. Moreover, in cutting, since it was formed in parallel 
to the edge injected from the edge where ink flows to a slot, it could not consider to the resistance at the 
time of ink flowing, and efficient injection was not able to be realized. 

[0005] This invention offers the manufacture approach which can be made in order to solve the trouble 
mentioned above, can fabricate the actuator plate which has the slot of sufficient depth to width of face 
with a sufficient precision, and can fabricate the slot of a suitable configuration freely to the flow of ink. 
[0006] 

[The means for solving a technical problem and an effect of the invention] In order to attain this 
purpose, the manufacture approach of claim 1 It has two or more slots separated by two or more septa 
and these septa made from piezoelectric material. The process which is the manufacture approach of the 
ink jet head which equips said septum with an electrode, is made to transform said septum by 
impression of the electrical potential difference to this electrode, and injects Mizouchi's ink, and puts the 
resist material of the thickness corresponding to the height of said septum on a substrate, The process 
which irradiates a beam of light parallel to the location corresponding to two or more of said septa or 
slots of said resist material, The process which removes the part by which said beam of light of said 
resist material was not irradiated or irradiated, The process which is made to put mold material, removes 
after it, resist material, and a substrate, and builds a die on said substrate containing said resist material, 
Piezoelectric material is slushed into said die and it has the process which fabricates the actuator plate 
which has said septum and slot, the process which polarizes the septum of this actuator plate, and the 
process which forms an electrode in this actuator plate. 
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[0007] As mentioned above, by irradiating a beam of light parallel to resist material, the configuration 
corresponding to two or more septa or slots is formed in the depth direction with a sufficient precision in 
parallel, and a die is formed with a sufficient precision based on it. And the slot of sufficient depth and a 
septum are formed in an actuator plate with a sufficient precision to width of face by the die. 
Consequently, a septum can be made to be fully able to transform by impression of the electrical 
potential difference to an electrode, and the ink jet head which can inject Mizouchi's ink good can be 
obtained. 

[0008] In addition, the above-mentioned resist material can use all of a type that remove the part which 
removes the part by which the beam of light was irradiated at degree process, and which was not typed 
or irradiated at degree process. 

[0009] In the above-mentioned manufacture approach, the process which irradiates said beam of light 
irradiates a beam of light preferably through the mask which has ihetrm^^ said 
septum or the beam of light corresponding to the configuration of a slot. By this, a slot can be fabricated 
in a free suitable configuration to the flow of ink, and efficient injection can be realized. 
[0010] Moreover, said beam of light can obtain the ink jet head which can process a slot and a septum 
into sufficient depth with a sufficient precision in parallel to width of face, consequently can inject ink 
good by being synchrotron radiation. 

[001 1] Moreover, in the above-mentioned manufacture approach, preferably, a die can be ea sily, 
fab ricated because the top face on which said jj ubstrate putssaidxesistmaterial at least electroforms the 
moldmgteriai^^^ whictHil^onauc^^ said die con sistsry farae^ 

fi eld which has this conducti vity. " ^ 

[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0013] Drawing 1 is the decomposition perspective view of an ink jet head. The jtctuator plate 1 which 
c onsists of piezo electric material, such a s electrostrictive ceramics, has two or more septa 3 which — ' 
separate two or more slots 2 and two or more ofits*stotsniMtu^y»Gii4he top face. Opening of each slot 2 
was carried out to actuator plate order both ends, and the septum 3 is also prolonged over the order both 
ends. The cover plate 4 fixed in the top face of an actuator plate 1, and the effective area in alignment 
with the longitudinal direction of a slot 2 is covered on it. In the front end of an actuator plate 1 and* a 
cover plate 4, the nozzle plate 6 which has the nozzle hole 5 corresponding to a slot 2 has fixed. 
Moreover, to the back end of an actuator plate 1 and a cover plate 4, the manifold 7 which distributes the 
ink from an ink tank to each slot 2 has fixed. 

[0014] Polarization of two or more septa 3 is carried out in the height direction (arrow head 9), and they 
have an electrode 8 on the side face of an upper half. If an electrical potential difference is impressed to 
the two electrodes 8 and 8 which sandwich one septum 3, as electric field arise in the direction of * 
polarization, and the direction of a right angle and it is shown in drawing 2 , it can deform in the 
direction which changes the volume of the septun> 3 fan g-furro w 2^aj2ressure can be given to 
Mizouchi's ink, and ink can be injected from the nozzle hole 5. ^ 
[0015] In order to inject ink efficiently and for a septum 3' to fully defoimj Wjs m ade or less [ J3.2 or 
more ] into O^g Jieight H of a septi unJl^^Keratio of width of face B — H/B - ni ne or less [ 2 or ' 
more ] — carrying out ~ the^ratio of width o f face B and a pitch P,-- Moreover, it is~confinned"by this 
applicant that it is desirable to make it or lessJntgJlJ^t he valu e^ue^ the ta per, which^bro ke the 
difference of the width of face of the upper limit of a septum and the width of face of a lower limit by 
height H, as indicated by JP,6-226974,A. That is, a slot 2 needs suffic ient depth to width of face, and 

needs to be almost parallel in the depth directio n. " 

[0016] Drawing 10 showslHejm^i ufacture proce ss of an actuator plate from drawing 3 . 

[0017] First, as shown in drawing 3 , axondu ctiv^ furniedTn-thgrtag^ace of a substrate 10 b y 

plating, vacuum evaporationo, etc. This conductive layer 1 1 serves as an electrode for electroforming at 

a next process. In addition, even if substrate 10 itself is an electrical conducting material, it does not 

interfere. 
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[0018] The resist material 12 is put on the top face of this conductive layer 11. This resist materia U2 is 
the resis t of a positive or a negat ive ynn\d 3 a nd is mostly formed in the thickness (abJuL2 QQ 
micrometers) corr esponding to the height of a septum j.. 

[0019] The parallel beam of light 15 is irradiated through a mask 13 at the resist material 12. A mask 13 
has the transparency aperture of the beam of light corresponding to the flat-surface configuration of this 
slot 2 in the location corresponding to two or more slots 2 in the example of drawing. That is, it has the 
non-penetrated section 14 of the beam of light corresponding to the flat-surface configuration of a 
septum 3. In this case, conversely, although the resist material of an exposure part is removed at a next 
process, in removing an unexposed part, the non-penetrated section 14 is formed corresponding to the 
configuration of a slot 2, and it prepares a transparency aperture corresponding to the configuration of a 
septum 3. 

[0020] As for a beam of light 15, it is desirable to use synchrotron radiation. Synchrotron radiation is the 
parallel beam of light of X-rays, such as charged-particle storage-rings synchrotron orbital radiation. For 
this reason, even if the paint film of the resist material 12 is heavy-gage, as broken-line 12a shows to 
drawing 3 , it is exposed in parallel with that thickness direction, consequently exposure partial 12b and 
unexposed partial 12c are formed in parallel like drawing 4 . Thereby, to width of face, it is sufficient 
depth and a slot 2 can be formed now in parallel with the depth direction. 
[0021] Then, if negatives are developed with a developer, exposure partial 12b will melt into a 
developer, and will be removed, and only unexposed partial 12c wilL remain on a substrate 10 like 
drawing 5 . Unexposed partial 12c is making the configuration corresponding to a part for the right-and- 
left both ends of a septum 3 and an actuator plate. And the metallic material which deposits the metal in 
METSU liquid on a conductive layer 1 l and which serves as a die 16 on a substrate 10 and unexposed 
partial 12c by the so-called electrocasting is made to put by using the conductive layer 1 1 on a substrate 
10 as an electrode. The metal used as a die is completely formed to wrap height in unexposed partial 12c 
of a resist. Removal of unexposed partial 12c of a substrate 10, a conductive layer 11, and a resist forms 
the die 1 6 of drawing 7 . 

[0022] Like drawing 8 , the body partj7 of a die is equi pped with this die 16, the li quefied 
electrostq ctive cera micsjj usedLas an actuator plate VTs slushed, arKTan actuator plate 1 ( drawing 9 ) is 
fabricatedwith the' N sS r called iryection molding. Th e slot 2 #f.an actuatoi^la te 1 js formed o f unexpose d 
p artial 12c of are sist 12, a nd a part for the right-and-left both ends of a septum 3 and an actuator platels 
formed of exposure partial 12b, respectively. ~ 

[0023] Polarization processing ^ the septum J3Js- carried:ouL in the hei ght direction bv conta cting an 
electrode (not shown) to vert ical both side s, and.impressingjhehigh voltage^tojhenx.so-that an actuator 

plate 1 may be welUknown'^^e^he^l gptrode R fnr^ ^na^ ^yium 3 tr^s^^-^^e^a^septum 3 

vaporH deposit a cdndiicti vgme tal from the slanting upper partTike the publication to JP,2-150355,A, an 
electrode 8 is formed only in the up per half of a septum 3 of the shadow effectiven ess of the next septum 
3 ( drawing 10 ). AffeTft^ the top face beforehand or alsomalcmg theJ &p-iace of * 

a septum 3 vapor-de posit a conductive mgtal so- that a'conductive metaTmay not be ^vapor-deposited by 
the top face ofa^septum 3, yo u may make^remoyea^c onductivelnetal layer orilop Wjgrnrfin'g etc. 



[0024] To the ^actuator plate 1 m^jaufeetured^asjnentio^ the cover plate 4 expJ^gdpreviously, 

n§mf5Td 7 a 



a nozzle plate 6, and a manifiold 7 are fixed by adhesion e^c, and an ink jet head i s completed to it. 
[0025] As mentioned above, since the slot 2 of an actuator plate 1 and the flait-surface configuration of a 
septum 3 are decided by the configuration of the non-penetrated^part 14 of a mask 3, and a transparency 
aperture, they can be designed in a suitable configuration to the flow of ink. For example, resistance can 
be lessened to the flow of ink by being referred to as configuration 14a to which the manifold of a 
septum 3 gives a radius of circle to ****** 3a for the configuration of the non-penetrated part 14 and a 
transparency aperture like at drawing 1 1 . moreover, the thing set to configuration 14b to which the 
nozzle hole of a slot 2 shuts ****** 2a - the slot 2 of a nozzle plate 6 - an alligator — it can prevent 
that air bubbles pile up in a part for the corner to kick, or the injection style of ink can be made to face to 
the nozzle hole 5 efficiently 

[0026] In the above-mentioned example, although two or more slots 2 were altogether made into the ink 
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path, the both sides of an ink path can also be made into space by making every other [ of a slot 2 ] one 
into an ink path. Moreover, one ink path can also be formed in the slots 2 and 2 which countered by 
opposing two actuator plates 1 so that a slot 2 and septum 3 comrades may counter, and pasting them up 
mutually. In this case, the septa 3 and 3 of each other which countered are polarized in an opposite 
direction, and form an electrode 8 in the whole side face of each septum 3. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of an ink jet head. 
[Drawing 2] a part of ink jet head - it is a sectional view. 

[Drawing 3] It is drawing explaining the manufacture process of an actuator plate. 
[Drawing 4] It is drawing explaining the manufacture process of an actuator plate. 
[Drawing 5] It is drawing explaining the manufacture process of an actuator plate. 
[Drawing 6] It is drawing explaining the manufacture process of an actuator plate. 
[Drawing 7] It is drawing explaining the manufacture process of an actuator plate. 
[Drawing 8] It is drawing explaining the manufacture process of an actuator plate. 
[Drawing 9] It is drawing explaining the manufacture process of an actuator plate. 
[Drawing 10] It is drawing explaining the manufacture process of an actuator plate. 
[Drawing 11] some masks 3 - it is an expansion top view. 
[Description of Notations] 

1 Actuator Plate 

2 Slot 

3 Septum 

8 Electrode 

10 Substrate 

1 1 Conductive Layer 

12 Resist Material 

13 Mask 

15 Synchrotron Radiation 

16 Die 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has two or more slots separated by two or more septa and these septa made from 
piezoelectric material. The process which is the manufacture approach of the ink jet head which equips 
said septum with an electrode, is made to transform said septum by impression of the electrical potential 
difference to this electrode, and injects Mizouchi's ink, and puts the resist material of the thickness 
corresponding to the height of said septum on a substrate, The process which irradiates a beam of light 
parallel to the location corresponding to two or more of said septa or slots of said resist material, The 
process which removes the part by which said beam of light of said resist material was not irradiated or 
irradiated, The process which is made to put mold material, removes after it, resist material, and a 
substrate, and builds a die on said substrate containing said resist material, The process which fabricates 
the actuator plate which slushes piezoelectric material into said die and has said septum and slot, The 
manufacture approach of the ink jet head characterized by having the process which polarizes the 
septum of this actuator plate, and the process which forms an electrode in this actuator plate. 
[Claim 2] The process which irradiates said beam of light is the manufacture approach of the ink jet 
head according to claim 1 characterized by irradiating a beam of light through the mask which has the 
transparency aperture of said septum or the beam of light corresponding to the configuration of a slot. 
[Claim 3] Said beam of light is the manufacture approach of the ink jet head according to claim 1 
characterized by being synchrotron radiation. 

[Claim 4] For the process with which it has conductivity and said die is built, the top face on which said 
substrate puts said resist material at least is the manufacture approach of the ink jet head according to 
claim 1 characterized by electroforming the mold material which consists of a metal on the field which 
has this conductivity. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/20/05 



(6) 



^2000-2524 1 



[HI 11 




14b (2a) 



